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history sdh&ati an integer program and si mi fas' in 

I i Li. !! | [ I |I F 11 

M&Frfng {1993) analysed ih&. 2-hsi firedkiofs and 
i ; ; and intreduced n 

number of hot? predictors;. One set -of nc* c t . latin baaa 
predictors use* a Jiask function inc« the PMT sn 
iisii&xfa^ the P3fT to icdjaee wwRtas. 

Recsl I tiiar, in she eoa'fislsition-liasffid jurcdtcio*' sshfima the 
il. h p::-:}:>:;.^. jlirtwin it: Figim 5 require* ['2 bits for * 
JUT t* ok |i ub,„ (msi if*. i ! i 1 <- I'M! itris-^l 
of kmt PHT'si; 2 bits from the BHR are eoncaleisalcd 
wi* l&i*is feMii tlifi braadi adttoa&t- MifiS-arting c^ls ishis 
' ". ' i * i ( i- 1 1 V r^ii 1 1 

ii-it h.kl i ■ hi i « i 

of ste MiK;K4nJfc^ anrr of She biit pattern m she BHR 

In contrast txi 't.ipk i ie.xi.isc M< Rarliog? s ^Aiart- 
I .1'.' I - L bil > i - ii « nt ,! , i i ! i i '< !i 
address and She BHR as a bash function. de*rajnsame iSe 

I i I t<<« 1 1 -'i It. ■ ^ i^j'l.il I it tiltS I li iili 
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SirntM , 4 " i <i 1 1 - >e lowst nfcr 4 bits i 
ifie branch address WHfa iSie Jow&r ortSfii *1 fesis of the BHR. 
Strategy &hare 8$ vm the Utmwt XOK of all $ of 
S«Jth I he bnuidh address and the BHR, Comparing gsttavs B/S 

4 j. ii i i | i i 

tor cases. The gselett •prwBclxw carowt take advantage or 
the di si i i { he BHR 

3.6 Hybrid predicu>t$ 

The. staninti strategy proposes? fey McFnrling 0993) is to 
CTSTTiiBJie inuhink separate nraacii predktats. cmels tisit^i to 
a -dKflfiansrti dm of bra^h?.?.. f'Ji |l;;i\vjii branch prediction 
schemes have dinfercrst advantages. Mcspefii% saeh a 
(-■■■• iii -hiv tfrfjciTAi adiifiviss an evesi htanar pffidictsctfi 
.u'k than i i'rei iclcw us*d ■ ra.bins ™ 

rti pre stagy* i b.fidJicli tyji[.JIv t*'is at mo.K picdierors. 
and i« predktw satettjtm Ftwchnsi^rn jttv i«s;<jss:wy in a. 
cansbinimR [wedidor. In principle, all kinds of branch 

r 1 I '' i\ I 1 K T 1 \ lS;i< 1 

MeFariing ccsiiJiijifd tl>s 2-bis predklof* with the 
J'i&jr^ t i I t 1, | c [ t l( j(ri(i rt'ir* IjihsS tJiii. 
lis Ifiis eoiJibirssikri. giofcini tiddnnaiUxi casi \x. used iif il 
is wn^hwhik-. oiiienft'isM, the uisuat [mmh OU^im 3.-1 
piediickd ttie 24»l prsdidor can be utsd. Anolber 

i^j '• i si ptap. ' 'is ' t > i ii i,! mi i . i i k >u 

i r i" i 1 1 t i i" Tilt 
■ . t ■> i- _ \ >i n liIjSi »ai I »{.n i f e c 

I I M M' T.IK V II I f! I I 

all older predwtare fw a given counter mny sat, 



Atmher kLtid of ^.-lVi' ]ntip:i*i&& by Yt)*irijj 

i i f - ih i ' - i v s i n ic - » n I 
r >.>i tian with itd> i , . mt i. 'i of the ,i' i.i iiisij " 

3ypj. PftWiiinx; US4J12 U) i:Lsl lt>::! i |x? ;.;USi.i: predii,' ! iuri 

infernmion <Uk et «l,, 1 997). 

GfijmwaSd a a!. (199S) ecwtijaatiad tlsg SAg, ^jrfwne 
.Sili.i fekf-arjing's i.M..wr^ mn$ -xc-.hcir,; i : wrnk$tw$ a twU\ 
rerii«o i i« i i ( (f ! i , i i I M ' i ' i 
tei^lwisarb. TM cestiks are ttfjki«ed isi tk« Ta'hJe. 1. The- 
tabic - : ih.*i kn- SPEUnri')^ tmmtiramk p\<w$nm 
about every sixth insaaietian of tim trace (rhe txesattesi 
nmf , [(m.iti«l 3t ''in i a fesraiKth in it r > ssnd 
ii! dte ' in si H i' t i, n i ii ■ 'h ii" mi t i « i i" 
performs best with S,f nispre oi T t'i r £ i i ii i 

« >* > <> \M J £ i! , i .1 iii. I M ISXt . sriiiri 

j tnu iorw i-hi ictuali) commit, due so s|kc« t c 
es.ecttEi.CM'3 (Gitnisvaid at a!., 

OlJnvr simi!.)sti<?ns by Kmm et al. (]9*>«> uwrtg s?i 
OLTP (cnslsne tfai»a.akiit wcskloiid) or a Pcrasmti Pm 
iiii3l£rp«.)£fi«Ofj«pt^l a tn-ispretlwlior* rasks of I4» wU'h -B 
ii ! h instrwetkn re<| :ai:y > ahem l«? fd j ul.ativ<; 

£ v l i iiSVCJl i iC Ii ' U ' I I' Ii i» u Ii 

1 committed r-. I 4 for 

Uie date base progiaiTfw. 

I'wu iMlVetun'. t:onelusions may b«. dswsi f.wm rhew 
simulation rcstull&: blanch pfedkior* skmuld he iniarovtiii 
further andta- branch prcdictiois is onlv effecti^ if the 
branch Is- predictable. If a totials Giitsifne is d&p&m&tiu 
<jrt iswa.gislar dajta ?r?pyU, ifcs often l§ic cuss in OLT? 
applicatiois! or garrK-playing progjiinis, iiie bmncn >fuj 
allows ais ineguiar bahavinur. Tlik inay bs dte nHMn for 
ste high mss-wisdktiori rslt? of iha, IT' srsl^S bei -k-r »-} 
program fK> 

NniiiiLaiii othc selecti ixi I dc s^i 1 ' t t;, t il 
fe^lsidt&l n (Hittci 'i i » .m.I UswsUirct. 

£7 Certfkteme estimariam 

If a branch ts nol or t? fiol jasi i ts *rreguilar 

h ! «i 1 I fraqiw ■■ • t Ii i 1 1 , » , mo it 
prcdictnbility of brarKhm can br asse?sed by additioaaJlj' 
ensisuriag tlte e>s<ifide»icei >it d>e predict iiw. A tow tmiftfMcg 
bi-mdi Isfaneh which freq ii i 
diredKJSj m an irttgislai way i ki u i.- . nai„ hard to 
predict w«vc«i uDproSirtable. 

Con/kfe'ii f ■ 'iit,<'ii t in s techmiqifc- 'm 3 in.g 
t$uaJit> oJ si [KirtiiSiSar pttidbctiofl. If applied to branch 

|. l,i,! < in,, ;r* SSXifEiatiM iitSii-irifSs U> ass^-tei Shi; 

pfi-d.ictioa made by a branch predicts!-. Because ea&h 
braiicii is cvcsniuaillj' dftttsfMincsd so have beaitt predicted 
ii f i i 1 .if", I " r 1 1 1 ii t r i 
Isiglf censftdenee' or a 'law eonftdteBee" to each prcdictfors. 
sis coinbirtalsen wHt the two prodiciku* nintowrew 'cwretlh,' 
pj^lkued' aid 'lsiconactSy ! »ecJie!sd , 1 fonr £ortlidc«c& 
closes can fee measured; 

I oorrcctly predicted with high confidcace 

1 airrfictly predict *ith lo'.v cnnfidcticc 

$ srtesiiTBCJIy fweslsctsjd with biih ooitfidicnce and 

4 jncoirectly pradkissd with law confidence. 
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ui& •< ' »iu lil s instructs i r ' ' predicate 
is?isi<ST Thus. *fi-ii:i£ffi!,y aft w tnsMucticttu ofihe siiatriKliou 
sel afchiBectiue. in «m\- «s fte IswsJ jratmaiuria, m 
ptfetli'catcd jnstfuaUxis. 

Mora sigaaf processor, bigb-peifoMinasice. 
*. i! -si -u s i -1 'i it; >i r - i .< r 

■;m atid the Sirsifcl Meafied an; i»Uy jsrexbciMaii, 
whlfe Afptin, MIPS, PowerPC arsJ SPA RC urocesKKS use 
cofrtti&Liooti! mow. instructions. 

fedieausJ jnttiwnkitis sro fetched, decoded nnd p-Jsced 
_ n i i rf i t ixj nil .11 1 lit i 
k -, T \ - | ; | f ) |r h . - [ffciln Ited 

iiretfyakw jtmtrtds speculahvcly in the pipeline before its, 
prcdiiSiBiJrt. is rtsttilvBi* 

* A jMedicawci iftsuuaktH >£>;e<: isics o*i! y if ics> predicate 

ii EWl!, fifSie™ < ii ir I? c<™ i 'K< >rded lM(l!^ 

v.im pxziwDi.Ks} wmMkm-s are aol rmsureti before 

J i L i ;ol <td 

* AltoJffitweiy, as repeated ft* Said 's SA-64 IrfStstieikwi 
set srehitetfwrc,. the predicated iBKruelioR may be 
es.ee t. ixi! commst only if die p 5 $ i, 
otherwise Ibe result is dLscantebl Pularig, 1998). 

M . 'iii siiniJti? {be eager muUipsth execution 
msxM descciibad below. 

5. 9 Eager gxectakw 

Willi she: i.jr BiKiVwwtfr ewswiion model, execution 

procesdF dras ^ilh paLbfi of a fotauich ami w> p' 

is trade. When a branch issoiviii., all QpsraticuB on the 

- 1 -J r i - J il (k4< nn t (j i i|i „! - i n 

wish imbmiteif resoviroes, which cm Ik eJianajcaariscd as 
'oracle exeeutu v , yklgivethe snr«e iheOreHioil m»»im«m 
perfonnance as a perfect branch prediction. Widi dratted 
resources, tit* eager eaecuiion. stratify rtHiK fee- erttsfSoyed 
cnrBiuily. RffKKjrec coa:-:tm-ipl«:oi rises c/qMOftsSiaMy m\h 
each level of brandies dtsi at® (sacciiuid ea#srl j'. TliEr^ftsre, 
itrnmi erapls^iTig fuiJ rager Rswwiioit, a i-'ischariisrt; is 
•«j:uir:-il 'i^.i i ■ l_ i i i ,iU ] c tiois aifeJ. wJieo 

One- fci.si03i jrrechBRiarn is th.c issc of a corsfktercce 
csiimaioaf. ti a iranc* prediciiiM is&i fx in.nfc ! ia 
tunlkfei^c . bctTidi predictwn ft'id siinjlir; i^i< specu ith 
cwecumon i.-; L"SKi|;ki_vi;d: wheu km canAdeacc «Ik case, 
^ej-cscOTlun • ! f i' n pn 1 ikn rx-mhy 

UiiLl tiow, eIm: ca^vai CAaL-atiiifi sin ag> i . 
b5?n. rnj-pir^TK-iiieiL f. , > > * >plicst ons swh 

i j i i I l " ii iv SapefSE'ARC pence m aucl in. 
Ihti IBM 30CW9I (Uht el nL, 19-97) and subseqiwiri IBM 
iiiaa foeeSLample, rlsa 3BM 30S?fi pfaccsscHf. 

Tlhc '^aothreadeil' DsnSsft processor ifnpjemeats a 

A nunibc* s-sl reseasttii. fiave surwyesl 

eagw eJCBRHton. Tbt PolyPJSh bjt Im (.Ki-*i'8«r «i >'l , 
J9PS^ eisfiAaLiss a teipctsaabii procaatii by a ftrnited 
'i. 1 ! 3«.th sist it I ..'«'' 1 iflp! y ttacattifflii. Hell 
Rd Sreiitl 1 ■ t f< « h-.' , :i m i i i^i 



" -i-r " ii 1997) propose misted dual pat! "-j i >n 

V l!u £1 al m) KUl U Sii I <il lsi|Ki! t i il 

- i i j i - i i i i i\ i n I <> 1 

processor rnodd, 

Uiigec *i al. <19Wi.> prapim a cnriipslar i«schii-iqna 

,i r i ifjfoju ir !f> « i hi' r 

f'flil 3 I III I Kl ' U II II I tO i' 

.^jliwUllsvf: eiCBiuHMwi Of alEamnSiw. prions piilh;'; 'Mm 

fcc^i«ique is miy applied* for arebi^cciutB* ihm fulfil 
iens id ' v-i'i i i a tot si liii p. ! It > racj , 
iriddel: 

* 'Fitsi, tlic pioccssxs- miisi b.; stoic so pursue i:wo or nscase 
Jbreadscifucmtrol corKmprently, ibac is, iit ronsM pro-vide 

more i(idepc:i*dct:n inx^j-aai cfltjuiers 

* Ail KOiBcnr/rfitiily *)u>cuu»:J !!vr«at.l s of santru! shaje ihs- 
aameatfeJress ce reft > i , register act. 

* The irisiRi clson m inusi proviift a ii.u-ra'bcr »f 
Elwaad-fiasidti assn i^hs: bare atie- KiimijnaJ 

r,:.-.|i.-ifC.;t>::r-l.- I',, n -j I hi , Ht ;u sri-S-n.-ldkm i-OT 

cfcsssitg a rtcw tbrcad (fork) arid as kisiMcdon! thsri 
condilsansiliy slops its cwit execution or Sfie esceutiors 
o( soafrs ctte clsreads {aync). 

*■ Cre^ing s new thread by the fork iifislmclion a?id 
joh«it$ ihresds by Ebs sync insuy«ion. must be 
" ( "^m 1 f 1 'i" ( { i . j i I cycle op nisi a , 

Uht. aod. Sindagi {1995) propose the dj^iar e&cuitoit 
i£sehtii£)ua. Ti«a sdea is n> ajssijin resovfttes to brBiafih pa&s 
results are. nnos li&cly to he asod., tbw: its, braocne« 
m& tbe )tigk!« cumiilsativs ejseciuk'ft probabLlky. Uiu 

i-inl Sjndagi's ruHiuM *f hiai^h fc«;i:uli(»-i prvihahilily tS 

«kwl>' related to thv wflficinsoe in si branch pr<s}:ic?i«i» iw 
wbicii d>sy use Imueb (xedjokn accuracy, tltai is, die; 

■pwioeatBge of t aftcsi rwnlslwi aid ttioos of a branch, 

Wbik a branch path k speculatively esecaiod, .fujflacr 
iras ra9.j fc* t tii l^i , n i - i Hi h resolve 

often; iFcssultijig so a ferancb speculadsjirt 3cwi of four or 

;rw. I h u j rtu.1 t i s sin ' 1 i i I, s Uiliul 

flue pse5js->."liri >n,i irjes f i. Svarwh and of th> ped r 
{ptedicted lait ya to tsc /eaolved} of previous 

S|Xx;ii.]!!l:iiiM icvt:;:. If all branch.es in SUC*i a siuji^iss nf 
pendirhg branches sre simply ssswnwd so be Sndepcndeut of 
i;s.eJi ojhar, ihi .n.yM. uedicsicui s ..j u , K ruihiplkd 
is? detetntf n.e the -wrnul-sjivi; bass; uiioo probabiliiy-Cifihis last 
branch in the K^aence. 

Hjqs iit : uNe <|isJoit3t eager execution isicnteE, sii! brarjci:ie& 
arc prcdicied. trie ctimHlsttve prediction jwruracy re 
j.-i:ii!)pii!ei.i ivntHaimf 1 '^ W;iEi »- at % £wmcies ofa.il b.iancb p-Mha 
diat were yei to he chosen for s-pssmlaSsve csecnilon. The 
(jraticli hii'' 'st he. hsjxht j m . i ,l i i.i i ! i ^ » 
is EBEEitted, leading 1 
execntioit w an m%£r e*eciHi<h5. 

- i diffetcat | (Billies of-si igl i I '[• > ^ 
CTetrwiitm as produced by the usual speculation -jreeibods 

! i ' 1 i ! I I 1 ( I 1 ,1 ' I 

exECULiou. as'e demonstrated in Rgisre O (Uirl el al., 19?7). 
{ m i !< ao j i 1 esfiol i brand path marked by 
its aH-.t.fr-'.T !;(vx-i;ih:i;:y Bfs si3usLWiiioit, k iivh pi ro.Ci ;>"i 

aceufaeyisWfcn t wl idm brane-3i..A« bra«wlJ«ai« 



1 1 nili ig Srsncl i i " 1 i i ed - i ii [t cotei ie < 
brsHicih p«l» ihsii ar& not cbas&ti by the presi-jctKio art; fne 
pafhs wsliiioiatebeliKl iwsibenj. Circle i numbers indicate the 
wderefilss^ n • n sbat is the ot-xlef in. which 

I I - f p I l U 1 ! i [ 1 i It 

h < 1 - 'i !' i " I 

i» liteiy breach paths Ita the single path artd. the eager 
execution mcsddE. 

HjKB ; i:sji* spcci We at dosi, fUi full eager 

CiKUUiiiM asfcJ (c) disjoint eager ««ecwico 




3, J& Prediction qfimiimn fyr&nches 

All ranch p*t i , «q ws reported above are directed 
toward* ; ;x'?;.ii^ik':! of rjjp&et b*ancfies, wftcise large* 
are encoded in. (be iasi/nctton itself lsidirest branches, 
which traasfis eoisrol to «n address stored its a register, 
stt awsis harder <o predict accurately. Trioutgft i.tidsreu: 
^iicJw-f sr? not as fieenteiw as dinsa brand*?* tt C • "r 
FORTRAN-hst'ichKiarV: papains, indirect branches occur 
wick higher frequency in madiilne code compiled from 
(AjreS-oriersted progiasits 3ikfi C*+ ami J»v«, Virtual 
fi sees i uabl^s uml fo C++ and J-avs compilers to impulse iss. 
Jrte bunding: of siates i> mi » 

tatch foe evfcrjr [jfjjvrsirjrphk- call. A simple 6TB h a poor 
* T ror ft* iwhes wid it t i k _ i i, En pji 
poa flity £« » tirnUu. the PHT to soeluck the brsncfi target 

Jl.d#SS5CS, 

Drieseo ai-bd Haefr.dts ( J^9*> reported an indirect branch 
ttn:;-x\>i:y of once every 50 uiatruoikKUi for several 
fore? d^^wieatsd C+* ptxtgrams, Thej< investigated. 
"' 1 I- 1 ■ ! fidbyb idire::! brand ■ diet tk . i 1 c " *l 
i 5 r rj[ jn« mih a I it-entry cable, wHh 
i ; irj tabic, 9%fot a 5 fc-eony hybrid predictor and 
in she ii t«uiTy hybrid 'predictor case. 

Future KnierapraccssMis will requite more than one preriictfon 
PKt !« *ta i r- . 'M^tnn fiiw multiple kaaie&es in a 
i lilt in gsclieuie i )-i jiil' pjs 
branches without Liumh^ sht- branch iostnwtiort address. 
However tbe inst^jcti'sn te1.cn is also aifasecl Whe.« itiiilsiple 

1 > aif ? M 1 ]- I. i i,f 1 ' I ;il r r'^-i 

from ?iittJ'^l j „ i t-sv [>-i V c]f \ i 

1-cacl'K aosesst A traeet wwlsc (Rolen.bef^ et al„ !996) in 
e<iRiti»n«ti(w w»b aecsl trace pr : I ■ I L<*4vefcoui 



n 

probkmE. fetelisrsG frens a d ai k:£s!1v isssmMed trace 
line, rath jr ttiasi frorfi I-isacrsfi. 

A otxttihiitai&irt ill" br^tid) (andliaig teehrtiques v,<sii 
iskHiy ix- .ip: itcit. i-.'iich as a iniiitiSiybritl hrasieis gmitem 
{Evers « sl.. t 39% Pan et stl 1997) or isi&£t wkl 
^| Bttfo ii ! • i 'it, nl .t t^fii[jsai5iltrjieiferenee 

i< i-l ! i. i I - fentpha I « ?jk! wsr.urste btrainci 
■aredktiori ii tssxsmti for ndv&nced ajpcr»£a]&r jjphvmsp'v 
wstii hit-iidrwls Hi-ffigh[ mxmaxsK. Hv^smh prediciion 

' * " i rrjdv i I - J * ' [t i> I i , i,- , ,> jn 
1 1 « 5«iorj is Lhas many hrjtrnj dtsplsy 
d I <■ n • 'id tens i i l-ji >>. t, f < Ji i [ i h 
a sinjgUs-sdtaiwfc brawn* praJictor. Evers aal. { jropose 
Jvvhrid brajicls predktors i r*cbreiq» n,i vas pjevi I', 
F 1 »»sed bj mi . . ir ». predii ,i (M . ,g « , 
and ihat is already,' insptemesifis! m the PowerPC 620. 
Hybrid.pf>.dL ■, . ■,- ;-'wal predtctots, aaLli u,i ns> 
differear -la^^s «| fen^rk't Hit prtn, i n n 

each predictor scheme *<jrks besi fis m iciilaar SMancfi 
Sype. 

M prod it? cr tables inessasfi! Isi si^., they often, saie 
Jnwe time io rests t* ehonfes in a program (watinWjp 

t 1 >t ' I U d It I = L „ l!< 1 f l | 

rbi* proMem by using ccsM^orusnt predicto * ith short i 
waras-up times vtbtft? fag Jgrger predictors are warrasre^ up. 
} '..d. inkv, cif predirtocs wsdi shtift^r warm-tap times a** 
t.w^k.w;] [Kie.dici!Ofs with shorter histories as well as smtt§ler 
dynatiriic-. pr^icwrs (Pait ct al., 19S>7>. 

The muSifoybrid bi&nck pmtimr OSm* «. al., 3i9*S; 
Ftti « al., 1997} uses a j 5 t pf acfeeticai ceiimari for etwb 
Miiry sii cte UsiKh sargci buffer, in the jraps cache as in 
a sinnilsr Jlracturc, Steejjij^ Irt^k of the paedicios enrrei^f) 
most aceutuce tor each bnuscn and liriai asbig ilte jjrcdEstiort 
fja«ii> cbsss pre4i.«or For Sbst bsancii. The WM3lti3iybdd jkmUcMw 
performs heire? itiati c^aSji hybrid pred ct n Ii as. I 
a iirodLctioi! ^ts <rf $5% for IftkB predietjcir -sj&e and up 
to nea? 97^> for £56 predicors ussi^ programs of the 
Despite thss 

did* . - p'^jUwr^dS monr 

qt l f L'tS'I ia;ii.-.; p.-.n j, 'iff \ >. t I it ivist 
£ 1 n't! t !| 1 I h . t'ls Sl>. I I rt) 

predication to mlarg^ dto n«n»bw of ms.tnn nous W i!w ,-..„ 
ecsjbt v. [ irtiwiscff &oih-patii.i i f i ^ r p " . 
I'd^ P.mii sdnwau.re by KJauser « al •( 19138)) in she case *! 
low tftaaneh m edition ponfidence (GraawaJ.d at al,, l^ffS), 

3J2 Nmmt bnmch -predictors 

Tte ilrst dynamic neuraf braiKh praetors; were prc^osed 
by VInCari and hv&xi il'J^n r^ura! and ,;d: i.™ 
hvekipcd fmrrlttr by Jimenez and 
!,!!! C^roL 2riQ2) with tne first pwepsrw pmdkmr, feasible 
to lie intptetvieftD^ in hardware, T^ie mam adv«nrjig«. of 

It* iMfiis;s] prPdtelCtr CraS-jSSS in !!■, ahility til wtpl.n 

i -< i , , li i i 1 1 t , rr.es growl i i , ' 
predictors are i«^uirin>g esponenttal rascoress ptmh. The 
TOin di«idv«n«8ge cf lie- pefcefiiir^i predtcfof ccsnsists. \a sis 
high Satortey. 

lnOfdeTh>ri'riii l ^<*|r' rf"i I « <S i t ' 
predict™- was proposed (Jimdriea, ^S»B). Hcr«, a percepts 
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Notes 

l A vKialRm of the p'l'R is;« ptfmte fix- -afelfii pcOGft»ara 
Wfelhcwfmt-chlpl 1 SSftSSS ... nicwmiOTlai^En'^^j™ 
□dj&lionally ihe ls.rg« «}ijr«5- 

2 ?;si ei ai. imit used rtic ssTfiiR l hr«sc!? predictKus taMe" ia«cail 
of TOT and 'm-bkftlftffigteifet' imiead cfBHR". 

TSwOAfiSClK ei i J hi 1 «va m'i lu ' tm:Elai™n 

uhtp-.ii ky Ps4« si. 119m 
^h; (ll*Xii if; umui ' lb Cteiical interest. t»su»ue &e 
vaitsfok miraben of BKR? issl '1 < - , 1 ■ 

5 Pn:i&ti™ accuracy msBurwl for SPECuii'l'S ©r OLTP («ilias 
.1 • a ' > $»ms is much h.\wr lh>an Fm 

SPEC^^ischrmrks CsccTshfe !). 
*C&llCil A hiSKuai pttslictor by McRirlinn ( 1 

'1 .1 - McFAdiag Ses^IiJiEsk schssru: iin Yeh 

an>i Fairs ai-wsc^Kiir?, 
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1 Brian Robert Prasky, one of the inventor ofUSSN 10/809,749 filed 03/25/20)4 
relating to our invention of an Instruction Text Controlled Selectively Stated B ranees for 
Prediction via a Branch Target Buffer., declare with respect to thk patent application, that 
I have read the Office Action of Examiner Rober E. Fennema, dated October 30, 2007 
and here say; 

That 1 believe (Hat the examiner errs and does not in the office action correctly state the 
knowledge of one of ordinary skill in the art at the time the invention was made. 

Furthermore, I say that one of ord inary skill in the art would have known that the IBM 
604 and 620 Power PC as described in the book referenced in the attachment hereto as 
printed from the Internet website of Google Book* entitled "Modem Processor Design" 
by John Pay], Shen etal, and that as shown on page 230, a BTAC (BTB) is addressed at 
instmution fetch and the BHT is addressed at instracfion decode, where instruction 
decode is after instruction fetch. A prediction from the BTAC (BTB) h defined as taken 
and later on the BHT cat), override the instruction direction prediction of the BTB, 

f have jsl&o appended a reference called Dynamic branch prediction and control 
speculation from the International Journal High Performance Systems Architecture,. VOl . 
! 7 No. ] , 2QW which clarifies that the BTAC and BTB nomenclature refer to the Branch 
Target Buffer. 



Whereupon, I believe that anyone of ordinary skill in the ait would disagree with the 
examiner's conclusion toe "Examiner asserts dial no one. of ordinary skill in the art 
would ever come to this conclusion, and that she only thing that makes sense in the 
context of this invention is to disable all components associated with hrancli prediction 
when [fie user has. explicitly indicated that branch prediction is to be disabled, and given 
that a BTB has no purpose outside of branch prediction, and that it. cannot work with 
other branch prediction mechanisms disabled, thai it would be disabled also,", because 
such a conclusion shows a clear misunderstanding of the workings ofaBHT and BTB, 




